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EXHIBIT 



• Title of invention - (English only) 

A Knowledge Slicing and Encapsulating Method in Expert System 

• Related disclosure(s) - 

• Assignee - *SH8B»1.TSMC * l.^lsnC^Mkn^nmM 
• 1. TSMC O 2. TSMC & 

• Laboratory Notebook / W^ffiHStiffSKK 

This idea was shown on page of the laboratory notebook with serial number of (such as 
2002-00036). 

Please attach a copy of the related pages. • 

• Invention related information / S93ffllHHSift - 

1. Will this invention be disclosed, published, utilized, commercialized or implemented in 
Customers product(s)? K ? 

• no. o Yes. when (ex. 03/31/2003) mmmm^mmzwmk^mmLmmwm^mtm 

2. Other special request : \ 



Company who builds expert system may use this method to 



Classification -(Multiple choices are possible / JiTF 1 £ 4 SnJ#Sl) 

1. Where will the invention be used / 

[3 (Others) 
El At TSMC 

□ Unknow 

□ Probably will not be used 

□ Used by most IC companies 
model domain knowledges 

2. Technology generation / aHWBOTK' (iMlfMBftaSBSJ General, 0.25um £X±M 65nm 
THHW others) : _ 

IS General □ 0.18um □ 0.13um □ 65nm □ Unknown 

□ 0.25um □ O.lSum □ 90nm □ Others 



3. Technology / *»9MUB3E {MM$r-W>MMWg General, $&£©MBfS? others) 

13 All Technology □ Image sensor □ Mixed-Signal/RF □ SiGe 

□ DRAM □ Logic □ MRAM □ SRAM 

□ Embedded □ MEMS □ NVM □ Others 

4. Field of invention / (3jM$£B8R, ffiSJf Others): 



□ Device 

□ Business method 

□ Circuit design 

□ Equipment/CMP 

□ Equipment/Diffusion 



□ Equipment/Utho/Mask □ 

□ Equipment/Thin Film □ 

□ Integration □ 

□ Manufacturing Technology □ 

□ Module/CMP □ 



Module/Diffusion 
Module/Etch 
Module/Litho/Mask 
Module/Thin Film 
Package/ Assembly 



S Software 

□ Testing/QR 

□ Others 



References similar to the invention / I^S^ffilS<^XK/3G¥?!l - (Please search for related 
patents on USPTO website / www.uspto.gov) 

1. keyword(s) used / WJScBlBrKfflKJBIft? : DMLD (Dynamic Master Logic Diagram) 

2. Related patent number(s) / tBHtt*fWIH* : US59 14875 

3. Related Non-Patent articlefs^ and/or productfs) / SfifeffllSW^^fS^MiSiMM : Evaluating 
system behavior through Dynamic Master Logic Diagram (DMLD) modeling 

Old method(s) or product(s) for performing the purpose of this invention / gmT^Sffi^ 
(English only) 

Traditionally, the domain knowledge of experts is distributed in IT systems. Experts and 
developers face a dilemma of large amount of pieces knowledge discovering. Knowledge have 
to be extracted from implementation code in IT systems, but domain experts are not capable 
of that. Domain expert convert his experience and knowledge to requirement document, and 
then IT engineers implement it to a system. The knowledge translates to design documents 
and sources codes, it's a black box for domain expert. Since knowledge evolution is a requisite 
process for expert system as decision inference and diagnosis result is unsatisfied. Thus the 
original development flow is not applicable for decision-making and problems diagnosing 
system. 

Problems or disadvantages faced by old method(s) or product(s) / St^&ffiMtBS^WSSRSiSti 
(English only) 

The black box leads to the following problems 

(1) Fractal knowledge is distributed in IT systems. 

(2) IT systems is a knowledge black box for domain experts 

(3) Difficulty to accumulate expert knowledge. 

General purpose of this invention / (English only) - 

This invention proposes a method of knowledge encapsulating by applying layer design, it 
provides the excellent readability of knowledge representation and an integrated view to 
navigate pieces of knowledge. 

Advantages of this invention / *»i£ftff*^Bfi (English only) 

1. To abstract knowledge and encapsulate it into conceptual/design/implementation layers 
for improving readability and reusability. It also provides a team development mechanism for 
different roles. 

2. To integrate conceptual/design/implementation layers into a hierarchical view for knowledge 
digging. 

3. To connect pieces of knowledge using distributed DMLD for knowledge surfing. 

4. To provide an excusable and traceable design for knowledge inference engine. 



• Points of this invention thought to be novel, list by items. Please identify which elements/steps 
are must and which elements/steps are optional / mm^»Mffi&^Etfin^tS9ittW£&L, 
HP, tt9BZEffl5fflf33Eg*M, mmtmg&jfr&gTtft (English only) 

1. A method to slice and encapsulate knowledge for improving readability and reusability in 
decision support and diagnosis system, the method comprising the steps of: 

(1) Slice the knowledge into different layers (conceptual/design/implementation) from 
different roles (domain expert/knowledge architect/developer). 

(2) Using DMLD (Dynamic Master Logic Diagram) to model knowledge. 

(3) Domain expert sketches the system relationship and weighting in conceptual layer. 

(4) Designer implements the inference flow and logic in design layer. 

(5) Developer defines connectivity gates as the pins of IC to connect another distributed 
DMLD or resources in implementation layer. 

(6) Encapsulate these conceptual/design/implementation layers into an integrated 
hierarchical view 

2. An integrated development environment of DMLD for claimed method, the environment 
comprising the mechanisms of: 

(1) Grouping presentation symbols into conceptual/design/implementation layers. 

(2) Encapsulating conceptual/design/implementation layers into an integrated hierarchical 
view. 

(3) A defined set of logic/computational for inference logic. 

(4) A defined set of connectivity gates for resources accessing and DMLD gates to connect 
distributed DMLD with a horizontal view. 

Improvements: 

After encapsulating 3 layer into a hierarchical view via IDE, inference engine parsing the 
knowledge by expanding conceptual, logical and implementation layer to a wide plane 
implementation layer. This invention providing the following improvements: 

1. Sliced layers improve readability and reusability of denoted knowledge 

a. Providing conceptual layer for expert to go knowledge surfing to extend knowledge width. 

b. Integrating 3 layers into a hierarchical view for knowledge digging to extend knowledge 
depth 

c. Using connectivity gates as IC pins to reuse pieces of knowledge for quickly assemble a 
new knowledge IC. 

2. Provide a team development mechanism for different roles 

3. Provide an excusable and traceable design for knowledge inference engine 

• Detailed description of this invention / mW&mMfm, M^ff&g— WFWWSW, X/^fftSUlte 
*«W«I5« (English only) 

In contrast to system development process flow as showed in Fig.l, this invention proposed a 
knowledge slicing design to separate domain knowledge into 3 layers. They are conceptual 
layer, logic Layer, and implementation layer. (See Fig. 2) The first layer is conceptual layer, it 
represents for business knowledge from domain expert. The second layer is logic layer, it drills 
down from a node in conceptual layer to represent inference flow and logic. The third layer is 
implementation layer, it manages the IT knowledge for accessing the resource with codes 
inside. Different roles focus on different layers, all the design jobs are integrated in an unified 
developing environment. The IDE (Integrated Development Environment) encapsulates these 
denoted knowledge slicing in 3 layers into a hierarchical view just like an IC. 

Conceptual layer: 

This layer is adequate for business knowledge representation, the layout style similar to chess 
box , it stresses the goal and function/structure/behavior relationship. Each intersection node 
denotes there are connections between these two box. From conceptual layer, domain expert 
can easily model his knowledge in a widespread view, it also helps expert to analize that if the 
current functions exists in company satisfied for some specific bussiness purpose. 

Logic Layer: 

This layer drills down from intersection node in conceptual layer. Logic layers composed of 
standard logic gates and intersection nodes with fuzzy degree. Fig. 4 shows the sample of fuzzy 
clustering logic. The operation algorithm designed cooperatively in this layer by domain expert 
and knowledge* architects. It provides a depth of expert's knowledge. 



Implementation Layer: 

This layer response for resource accessing, it acts as pins of IC. Due to resources exists with 
various kinds of forms, such as database, legacy application, another DMLD. For various forms 
of resource, the invention designs connectivity gates to access distributed resources. There are 
3 gates defined as followed. 

1. EAI gate, connect to legacy system using EAI products. 

2. DB gate, a subset of EAI gate, used to connect database resource with SQL statement 
inside. 

3. DMLD gate, connect to distributed DMLD exists in another inference engine. 
Resources accessing contain mass IT knowledge such as scripts, SQL codes, EAI scripts, these 
implemented by IT engineers. In another way, domain experts and knowledge architect 
unnecessarily realize these accessing techniques. All these detail hidden in this layer. But it is 
an executable foundation of a knowledge inference engine 



• Other embodiments/methods/apparatus can be used to achieve the purpose of your invention 
by a potential infringer./^tiPm^ 
None 




• Attachments / H^iMiPfrMI : Patent - A Knowledge Slicing and Encapsulating Methoidoc 
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